Celecoxib induces tolerance in a model of peripheral inflammatory pain in rats.
Celecoxib is a non-steroidal anti-inflammatory drug (NSAID) that selectively inhibits cyclooxygenase-2 (COX-2). Like most NSAIDs, celecoxib exhibits analgesic effects in models of inflammatory pain but these appear to be dependent on endogenous opioid release. Therefore, this study has assessed the ability of celecoxib to induce tolerance in rats, comparable to that induced by morphine. Rats were injected subcutaneously (s.c.) twice daily with divided doses of celecoxib, morphine or indomethacin. Inflammation was induced in one hind paw of rats by injecting prostaglandin E(2) (PGE(2); 200 ng) 30 min after drug administration, on days 1, 3, 5 and 6 or 7. Nociceptive thresholds to mechanical stimulation were measured 3 h after PGE(2) injection, on the same days. On days 6 or 7, analgesic effects of the full doses of test drugs were assessed. Celecoxib-induced tolerance, as did morphine, an effect not shown by another NSAID, indomethacin. Cross-tolerance between celecoxib and morphine was observed as they did not induce analgesia when animals were chronically treated with morphine or celecoxib, respectively. In addition, tolerance to celecoxib's analgesic effects persisted for at least two days after the end of the chronic treatment with celecoxib. Naltrexone prevented induction of tolerance to morphine or celecoxib. The present results strengthen the possibility that celecoxib has also mechanisms of analgesia unrelated to COX inhibition but dependent on endogenous opioid release. Our results also imply the existence of a new class of analgesics without the deleterious effects of COX inhibitors.